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SYNTHESIS OF I-SUBSTITUTED 2,5-BISCHLOROMETHYLPYRROLIDINES 

S. N. Borodulina, V. G. Tataurov, S. V. Sokolov, and I. u Postovskii 
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UDC 547.743.1.07 : 542.95 

A number of 1-substituted 2, 5-bisehloromethylpyrrolidinez, cyclic 
analogs of bis-B-chtoroethylamine, have been synthesized. The pre- 
viously unreported 1-phenyl- and 1-benzyl-2, 5-bis(N-eycloalkyl- 
aminomethyl)pyridines and their methiodides have been obtained. 

We r e c e n t l y  d e s c r i b e d  compounds  with poss ib l e  
cy to tox ic  ac t iv i ty ,  N - a r y l - s u b s t i t u t e d  b i s - f i - c h l o r o -  
e t hy l amines ,  in which the c~ carbon a toms  a r e  con-  
nee ted  with one ano ther  through an e thylene b r i d g e ,  
thanks to which the cyto toxic  grouping ,  by f o r m i n g  
pa r t  of a p y r r o l i d i n e  r ing ,  a c q u i r e s  spa t ia l  r i g id i ty  [1]. 

To study the inf!uence of s t e r i c  f a c to r s  on phys i c -  
log ica l  act ion it appea red  of i n t e r e s t  to s tudy new c o m -  
pounds of this type with subs t i tuen t s  af fec t ing  the ba -  
s i e i t y  of the n i t rogen .  The syn thes i s  of th is  type of 

compounds  (IVa, b,  c) was c a r r i e d  out by the fol lowing 
route: 

ing in the cold. All  the t r i a m i n e s  were  c h a r a c t e r i z e d  
in the f o r m  of the i r  c r y s t a l l i n e  p i c r a t e s* .  

On being heated with me thy l  iodide,  the 1 -pheny l -  
subs t i tu ted  t r i a m i n e s  gave d i iodometh iod ides ,  This  
type of t e t r a - s u b s t i t u t e d  p y r r o l i d i n e  d e r i v a t i v e  may  
be  of p a r t i c u l a r  i n t e r e s t  fo r  t e s t ing  t he i r  phys io log ica l  
ac t iv i ty .  

The r e a c t i o n  of 1 - b e n z y l - 2 , 5 - b i s ( N - c y c l o a l k y l -  
a m i n o m e t h y l ) p y r r o l i d i n e s  with methyl  iodide t akes  
p l ace  in a p e c u l i a r  fashion.  When the r eac t i on  is c a r -  

r i e d  out in the cold with two m o l e s  of methy l  iodide,  

d ime th iod ides  a r e  f o r m e d ,  but  when an a t t empt  was 
made  to obtain t r i m e t h i o d i d e s  by heat ing with an ex -  
c e s s  of methyl  iodide,  the benzy l  r e s i d u e  was p a r t i a l l y  
r e p l a c e d  by a methy l  r e s i d u e  (analogous c a s e s  a r e  

!~mown in the l i t e r a t u r e  [2]). 
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a R=CsH~, b R=CH:CeHb, c R=n-CsH., d R=N(CsHDz, e R = piperidinyl; 
NR '2 = pyrrolidinyI, piperidinyl, rnorpholinyl, hexamethyteneimlnyi. 

The f o r m a t i o n  of the d i e s t e r s  of the 2 , 5 - p y r r o l i d i n e -  

d i e a rboxy l i e  ac ids  I I a - e  and t h e i r  r educ t ion  to the c o r -  

r e spond ing  b i s h y d r o x y m e t h y l  d e r i v a t i v e s  I I I a - e  took 

p lace  with good y i e ld s .  When the l a t t e r  compounds  

w e r e  hea ted  with  th ionyl  ch lo r ide ,  ind iv idual  p roduc ts ,  
the 2, 5 - b i s c h l o r o m e t h y l  d e r i v a t i v e s ,  w e r e  obtained 

only in the c a s e  of  R = benzyl  and amyl .  In those  c a s e s  

w h e r e  R was  a d i e thy l amine  o r  p iper [d ine  r e s idue ,  i . e . ,  

when a h y d r a z i n e  ~ ' o u p i n g  (with N'  in the r ing)  was  
p r e sen t ,  hea t ing  with th ionyl  c h l o r i d e  led to pronounced  

r e s i n i f i c a t i o n  and i t  was  i m p o s s i b l e  to i s o l a t e  ind iv idual  

p roduc t s .  When the r e a c t i o n  was  c a r r i e d  out in the cold,  

the s t a r t i n g  m a t e r i a l s  lIId and e w e r e  r e c o v e r e d .  
The  p r e s e n c e  of mobi l e  ch lo r ine  a toms  in the 2 , 5 -  

b i s e h l o r o m e t h y l p y r r o l i d i n e  d e r i v a t i v e s  makes  it p o s -  

s ib le  to obtain n u m e r o u s  compounds  f r o m  them.  Thus ,  
by the r e a c t i o n  of the c h l o r i d e s  EVa and b with c y c l o -  
a l k y l a m i n e s ,  we obtained the t r i a m i n e s  Va and b (table) 

in the f o r m  of v i s c o u s  u n c r y s t a l l i z a b l e  ot is .  Only 1- 

p h e n y l - 2 , 5 - b i s ( N - p y r r o l i d i n o m e t h y l ) p y r r o l i d i n e  c r y s -  

t a l l i z ed  a f t e r  v a c u u m  d i s t i l l a t ion  and proIonged s tand-  

E X P E R I M E N T A L  

1-Amyl-2, 5-bismethoxycarbonylpyrroline (IIc). Sixty grams 
(0.18 mole) of dimethyl meso-a, a'-dibromoadipate (I), mp 75-76 ~ C 
(literature mp 79.5-74 ~ C [3]) was mixed with 47.2 g (0.54 mole) of 
n-amylamirle and 0.5 g of potassium iodide. After the end of the reac- 
tion taking place with a rise in temperature, the mixture was heated in 
the boiling water bath for 2 hr. Then it was cooled, dissolved in 200 
ml of water, and extracted with ether. The ethereal extract was washed 
with 15-20% hydrochloric acid. The acid extracts were neutralized 
with saturated sodium carbonate solution to a weakly alkaline reaction 
and extracted with ether. The extracts were over MgSO4, the ether was 
driven off, and the residue was distilled in vacuum. Faintly yellowish 
oil with bp 180-131 ~ C (3 mm); d z~ 1.046; n~ 1.480. Yield 4(Y%. 
Found, %: N 5.47; MR D 69.89. Calculated for C13Hs3NO4,%: N 5.45; 
MR D 68.88. 

1-Amyl-2, 5-bisethoxycarbonylpyrrolidine, faintly yellowish oil 
with bp 141-142 ~ C (2 mm), dZ4 ~ 1.040, n~ 1.452. Yield 60-65%. 
Found, %: N 5.28; MR D 76.97. Calculated for CIbH27NO 4, %: N 4.91; 
MR D 76.25. 

l-Diethylamino-2, 5-blsrnethoxyearbonylpyrrolidine (lid). A mix- 
ture of 60 g (0.18 mole) of I, 47.7 g (0.54 mole) of unsymmetrical di- 
ethylhydrazine, and 0.5 g of potassium iodide was gently heated until 
the reaction started. To complete the reaction, the mixture was heated 
in the water bath for 2 hr. The subsequent treatment was as described 
above. Light yellow oil with mp 108-110 ~ C (1 mm). Yield 44%. 
Found, %: N 10.50. Calculated for C12HzzNO 4, %: N 10.58. 

1-Npertdinyl-~, 5-bismethoxycarbonylpyrrolidine (lie) was obtained 
by the above-described method with a yield of 20%. Light yellow oil 

20 1.481. Found, %: N 10.54; with bp 118-121" C (1 ram), d z~ 1.181, n D 
MR D 70.80. Calculated for C13HzzNsO 4, %: N 10.82: MR D 68.02. 

*The 1-phenyl  subs t i tu ted  t r i a m i n e s  gave d i p i c r a t e s  

with p i c r i c  acid.  B e c a u s e  of the h igher  b a s t c i t y  of the 

n i t rogen  a tom a t tached to the benzy l  r e s i d u e ,  the ] -  

b e n z y l - s u b s t i t a t e d  t r i a m i n e s  gave t r i p t c r a t e s .  
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l -Amyl -2 ,  5-bishydroxymethylpyrrolidlne (IIIc). With cooling and 
stirring, a solution of 18 g (0.05 mole) of the ester IIc in 30 ml of ether 
~as added dropwise m 4.2 g (0.1 mole) of LiAIH 4 in 210 ml  of anhy- 
drous ether. The mixture was boiled for 12 hr, cooled, and treated 
with 100 ml of water. Stirring was continued for I hr. The ether was 
separated off and the residue was extracted twice with ether, The com-  
bined ethereai extracts were dried over MgSO4. After the ether had 
been driven off, the residue was distilled in vacuum. Colorless very 
viscous off, with bp 162-163 ~ C (6 ram), d24 ~ 1,077, n~  1.480. Yield 
75-80r Found. %: C 65.78; H 11.45; N 6.48; MR D 53.10. Calcu-  
lated for CnHsaNO z, %: C 65.67; H 11.44; N 6.96; MR D 51.59. 

l -Die thylamino-2 ,  5-bishydroxymethylpyr:olidine (IiId) was ob- 
tained by the method described above with a yield of 70%. Colorless 
viscous oil with bp 154-156 ~ C (5 ram), mp 69-70 ~ C. Found, %: 
C 59.37; H 11.03; N 14.00. Calculated for C10HraN~O2, %: C 59.37, 
H10.96; N 18.85, 

1-Piperidinyl-2, 5-bishydroxymethylpyrrolidine (IIe) was obtained 
with a yield of 90%. Colorless very viscous oil with bp 164-166 ~ C 
(3 mm).  Found, %: N 13.00. Calculated for CI.tH22NsO2, %: N 13.08. 

1-Amyl-2,  5-bischloromethylpyrrolidine (We). Gaseous HCI was 
passed into a solution of 3.51 g (0.017 mole) of compound IIIe in 20 mt  
of anhydrous ether. The ether was driven off and the residue was treated 
with 30 ml  of anhydrous chloroform and 18 ml  of thionyl chloride. The 
mixture was boiled for 2.5 hr. The solvent and the excess of thionyl 
chloride were distilled off in vacuum at a bath temperature of 40" C. 
The residue was treated with 15 ml  of anhydrous benzene, and this was 
also distilled off. Then the residue was washed with heptane and crys- 
tallized from acetone. Colorless Iustrous prisms with nap 153-154 ~ C. 
Yield 55-60% , Found, %: C1 38.48; N 5.29. CalcuIated for 
CnH21C12N �9 HC1, %: C1 38.75; N 5.10. 

1-Phenyl-2, 5-bisehloromethylpyrrolidtne (IVa) was obtained by the 
method that we have described previously [1]. 

1-Benzyl-9,, 5-bisehloromethylpyrrolidlne (IVb) with mp 158-159" C 
(literature mp 158-156" C) was obtained with a yield of 75-80% as de-  
scribed in the literature [4, 5]. 

l -Phenyl-2 ,  5-bis(N-cyeloalkylaminomethyl)pyrmlidines (Va). A 
mixture of 2.44g (0.01 mole) of compound IVa, 2.8 g (0.02 mole) of 
anhydrous potassium carbonate, and 0,02 mole of a cyeloalkylamine 
in 50 rnl of anhydrous ethanol was boiled for 30 hr. Then  it was cooled 
and filtered and the ethanol was distilled off in vacuum. The residue 
was suspended in 100 ml  of water, and sufficient concentrated HCt to 

dissolve it completely was added. Activated carbon was added to the 
acid solution with heating and it was then filtered, cooled with ice, 
neutralized with 30% NaOH, and extracted with ether. The ethereal 
extracts were dried with KOH. The ether was distilled off and the resi- 
due was distilled in vacuum. Faintly yellowish viscous oils crystallizi~g 
on prolonged standing, with the exception of 1-phenyl-2,  5-bis(N-pyrro- 
lidinomethyl)pyrrolidine. Yield 60-65~ The results of elementary 
analysis and bps and raps are given in the table. 

Dipierates, bright yellow crystalline substances (from 50% ethanol). 
Dimethiodides, slightly yellowish hygroscopic microcrystalline sub- 

stances not having sharp melt ing points. They were recrystailized from 
bu tano l  

1-Benzyl-2, 5-bts(N-cyeloalkylaminomethyl)pyrrolidines (Vb). A 
mixture of 2.94 g (0.01 mole) of the hydrochloride of compound IVb, 
4.2 g (0.03 mole) of anhydrous potassium carbonate, and 0.02 mole of 
a cycloalkylamine in 50 ml  of anhydrous ethanol was boiled for 30 hr. 
Then the mixture was treated as described above. Yields 60-65%, 

Tripiciates, bright yellow substances (from 50% ethanol). 
The dimethiodides were obtained by mixing ethereal solutions of 

1 mole of 1-benzyhr iamine  and 2 moles of methyl  iodide at room 
temperature.  Faintly yellowish hygroscopic microcrystall ine substances 
(from butanol) (see table). 
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